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Introduction

A whole lake aquatic plant survey of Lake Blasss conducted during the summer of 2014 by
the saff of Aquatic Engineering, IncThis was the first formal survey conducted on Lake Blass.

A technical survey of aquatic plant density and distribution is essential for understanding the lake
ecosystem duetthe major ecological role they play and the sensitivity to water quality

parameters that plants require (Dennison et al, 1993). The quantitative survey performed in 2014
will provide some useful information toward future management of Blass Lake, imglfish

habitat improvement, sensitive species protection, aguatic plant management, and water resource
related issues

Ecological Role

Aquatic macrophytesafuaticplants) provide the source of the food web in a lake and a
foundation for sustaining all le¢r biota within the lake. Plants and algae within a lake provide
food and oxygen for fish and wildlife. The plants provide food, habitat and cover for the animals
and invertebrates that many other aquatic macro organisms depend on. Plants improve water
guality, protect shorelines and lake bottoms, and add aesthetics tq ladalever, they also may
impact recreation.

Water Quality

Plants within the aquatic ecosystem can serve as indicators of water quality because of their
sensitivity to water qualitygrameters, such as clarity and nutrient levels (Dennison et al, 1993).

Analysis performed within Lake Blass showed a pH range betweeéh.%he rangés
indicative ofi h a r d 0 asVWoant & Blass Lakéiard water lakes tend to produmetter
fisheriesand aquatic plants than soft water lakes (Shaw et al, 2004).

Background and History

Blass Lakas located within the Village of Lake Delton in Sauk County, Wiscarliass Lake
is a manmade impoundment created in 1929 when Springbrook Creek was daifimeddke is
known to be hypeeutrophic with poor water quality which mibibutes to excessivaguatic

plant growthsince at least 195®all et al, 1971)There has be no known formal aquatic plant
survey on Blass Lake prior to 2014. Historic managerastoccurred in high use recreational
areas aroundpariandocks and beach areas of Camp Chi over the past dedadeerbicides.
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Methods
Field Methods

The technical survey study performed was based on thesaakpling method by Hauxwell et

al. (2010) using a poinintercept sampling design, with sites located on argésrenced

sampling grid placed over the entire lake. From this method, the Wisconsin Department of
Natural Resources (WI DNR) created 149 sampling points throughout the entitefedBlass

(Fig. 1). Application of this methodology allows: 1) assessment of frequencies of occurrence of
different plant species, as well as estimates of species richness, abundance, and maximum depth
of colonization; and 2) comparisons of aquatic pleantables over time and among lakes.

To begin the study, a qualitative survey is visually completed and specimens are collected. The
guantitative survey is carried out by visiting each of the 14%®gtablished GPS survey

locations, and dropping a rakedetermine depth, sediment type by texture, rake fullness, and
species present on the rake sample. Technicians also visually examined and species present
within 6 feet of the sampling point and would record the data as visually observed. The rake
fullnessparameter is determined by the relative amount of vegetation hanging on the rake head
when it is retrieved and a value oB1s assigned (Fig. 2). From the vegetation hanging on the
rake, a relative distribution of species collected is also determinktharsame rating is

assigned, with 3 being the dominant species on the rake, 2 being a moderate abundance, and 1
being the species is very minimal in the rake sample. The data is recorded by hand in the field
and later entered into a database for furthatistical analysis.
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149 Random Sample Survey Points (30m Grid)
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Figure 1. The 149 sampling point grid generated by the Wisconsin DNR for the Lake Blass

aguatic macrophyte survey.
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Fullness

Rating Coverage Description

Only few plants. There
are not enough plants
to entirely cover the
length of the rake head
in a single layer.

RINETY

There are enough
plants to cover the
length of the rake head
in a single layer, but
not enough to fully
cover the tines.

The rake is completely
covered and tines are
not visible.

Figure 2. lllustration of rake fullness ratings used during the survey.
Data Analysis

All data from the field sapling was entered intive raw APM dataspreadsheet (AppendB)
(Hauxwell et al, 2010). With the data entered, the following was calculated:

Individual Species Statistics

Frequency of occurrence within vegetated areas Kiinber of sites at which a spes was

observed divided by the total number of vegetated sites. Frequency of occurrence is sensitive to
the number of sample sites included. Including-megetated sites will lower the frequency of
occurrence.

Frequency of occurrence at sites shallotian maximum depth of plantSumber of sites a
species was observed at divided by the total number of sites shallower than maximum depth of
plants.

Relative frequency (%)rhis is proportional value that reflects the degree to which an individual
speciesontributes to the sum total of all species observations. The sum of the relative
frequencies of all species is 100%. Relative frequency is not sensitive to whether all sampled
sites, including notvegetated sites, are included. Relative frequency dodgak®into account
aguatic moss, freshwater sponges, filamentous algae, or liverworts.

Relative frequency (squared)his value is only part of a calculation and is not used directly.

Number of sites where a species was fodrds is the sum of the numbef sites at which a
species was recorded on the rake.

N,
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Average rake fullnesdean rake fullness rating, ranges fror.1

Number of visual sightingdThis is the total number of times a plant was seen within 6 feet of
the boat, but not collected on th&ea

SummaryStatistics

Total number osites visited Total number of sites where depth was recorded, even if a rake
sample was not taken. There were a few sites on sampling grid that ended up being on shore, or
was near impossible to navigate, and themesfnot all of the 149 sampling sites the WI DNR had
created were sampled.

Total number of sites with vegetatiohotal number of sites where at least one plant was found
on the rake. If no plants were found on the rake, yet a visual of a plant wasdeaghd next to
the sampling point, the number would still be zero due to no vegetation actually being collected.

Total number of sites shallower than the maximum depth of plaotal number of sites where
the depth was less than or equal to the mawrindepth at which plants were found. This value is
used for frequency of occurrence calculations at sites shallower than the maximum depth of
plants.

Frequency of occurrenad sites shallower than maximum depth of plaNismber of times
plants were readed at a site divided by the total number of sites sampled that were shallower
than the maximum depth of plants.

S i _mp sQiversity hdex A nonparametric estimator of community heterogeneity. It is based

on relative frequency and thus is not sensitiverhether all sampled sites (including ron

vegetated sites) are included. The closer the Simpson Diversity Index is to 1, the more diverse
the community. Although many natural variables like lake size, depth, dissolved minerals, water
clarity, mean tempetare, etc. can affect diversity, in general, a more diverse lake indicates a
healthier ecosystem. Perhaps most importantly, plant communities with high diversity also tend
to be more resistant to invasion by exotic species.

Maximum depth of plantsThis isthe depth of the deepest site sampled at which vegetation was
present. Please note that his value does not take into account aquatic moss, freshwater sponges,
filamentous algae, or liverworts.

Number of sites sampled usireke pole/ropeThis indicatesvhich rake type was used to take a
sample. Protocol suggests a 15ft pole rake, and a 25ft rope rake for sampling.

Average number ddll species per siteshallower than max depthylean number of species
found at sample sites which were less than or dquhke maximum depth of plant colonization.

Average number of species per site (vegetated sites dfygn number of species found at
sample sites where vegetation was present.
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Average number afativespecies per sitgshallower than max depthyhis daes not include
Eurasion water milfoil, Curifeaf pondweed, Purple loosestrife, Spiny naiad, or Reed canary
grass.

Average number afativeper site (vegetated sites onlyhis does not includeurasianwater
milfoil, Curly-leaf pondweed, Purple loosefttiSpiny naiad, or Reed canary grass.

Species richnesJ otal number of species observed not including visual sightings. Please note
that this value does not include aquatic moss, freshwater sponges, filamentous algae, or
liverworts.

Species richneg@ncluding visuals) Total number of species observed including visual sightings
recorded within 6 feet of theamplesite (but does not include additional species found during
the qualitative boat survey).

Floristic Quality Index (FQIThis index measureete i mpact of human devel
aguatic plants. Species in the index are assigned a Coefficient of Conservatism (C) which ranges
from 1-10. The higher the value assigned, the more likely the plant is to be negatively impacted

by human activitieselating to water quality or habitat modifications. Plants with low values are

tolerant of human habitat modifications, and often exploit these changes to the point where they

may crowd out other species. TR@I is calculated by averaging the conservatglue for each

species found in the lake and multiplying it by the square root of the total number of plant
species (N) in the | ake (FQlI = E(cl+c2+c3+échn
index value, the healt hityéerassumedto de.aNicod €99Ma cr op h
identified four eceregions in Wisconsin: Northern Lakes and Forests, Northern Central

Hardwood Forests, Driftless Area and Southeastern Wisconsin Till Plain. He recommended

making comparisons of lakes within ecoregibne det er mi ne t he target | a
and healthLake Blasss within the Northern Central Hardwood Forests Ecoregion.
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NHI Species Review

The Wisconsin Natutdderitage Inventory (NHI)ists of species and natural communities that

are known or suspected to be rare in Wisconsin. The species are legally designated into different
categories varying from endange(&ND) or threatenedTHR) to advisory capacity of special
concern(SC). The regions oBlass Lakeare in Sectiori7, townshipl3N and Range 6E.

The NHI list is below with all the citanstantial species in this area (Table 1).

Scientific Name Common Names Wi Federal Group
Status Status

Alder thicket Alder thicket NA Community~
Ameletus lineatus A Mayfly SC/N Mayfly~
Artemisia frigida PrairieSagebrush SC Plant
Asplenium trichomanes Maidenhair Spleenwort SC Plant
Atrytonopsis hianna Dusted Skipper SC/N Butterfly
Bombus affinis Rustypatched Bumble Bee SC/N Bee
Buteo lineatus Redshouldered Hawk THR Bird~
Carexfestucacea Fescue Sedge SC Plant~
Chlosyne gorgone Gorgone Checker Spot SC/N Butterfly
Cycleptus elongatus Blue Sucker THR Fish~
Dry cliff Dry Cliff NA Community
Dry prairie Dry Prairie NA Community
Emergent marsh Emergent Marsh NA Community~
Emydoidea blandingii Bl andingb6s Turtle SC/P Turtle~
Floodplain forest Floodplain Forest NA Community~
Fusconaia ebena Ebonyshell END Mussel~
Gymnocarpium jessoense ssp. parvult Northern Oak Fern SC Plant
Hemlock relict Hemlock Relict NA Communiy
Hesperia metea Cobweb Skipper SCI/N Butterfly
Houstonia caerulea Azure Bluets SC Plant
Macrhybopsis hyostoma Shoal Chub THR Fish~
Moist cliff Moist Cliff NA Community
10| Page OCopyright 2015 Aquatic Engineering, It Rights Reserved. Ajﬁr



Moist sandy meadow Moist Sandy Meadow NA Community
Myosotis laxa Small Forgetmenot SC Plant~
Northern dry forest Northern Dry Forest NA Community
Northern drymesic forest Northern DryMesic Forest NA Community
Ophisaurus attenuatus Slender Glass Lizard END Lizard
Phemeranthus rugospermus Prairie Famdlower SC Plant

Pine relict Pine Relict NA Community
Platanthera flava var. herbiola Pale Green Orchid THR Plant~
Platanthera hookeri Hooker s Orchid SC Plant
Plethobasus cyphyus Sheepnose END LE Mussel~
Polyodon spathula Paddlefish THR Fish~
Primula mistassinica Bi r -@y& Brimrose SC Plant~
Pseudognaphalium saxicola Cliff Cudweed THR Plant
Rhondodendron lapponicum Lapland Azalea END Plant~

Sand barrens Sand Barrens NA Community
Scleria triglomerata Whip Nutrush SC Plant~
Setophaga cerulea Cerulean Warbie THR Bird
Simpsonaias ambigua Salamander Mussel THR SOoC Mussel~
Southern dry forest Southern Dry Forest NA Community
Southern drymesic forest Southern Dry Mesic Forest NA Community
Southern sedge meadow Southern Sedge Meadow NA Community~
Springs and springs run, hard Springs and Springs Runs, Hard NA Community~
Stream-fast,hard,cold Stream-Fast, Hard, Cold NA Community~
Tritogonia verrucosa Buckhorn THR Mussel~
Vaccinium cespitosum Dwarf Bilberry END Plant

Vireo bellii Bell s Vireo THR Bird

White pinered maple swamp White PineRed Maple Swamp NA Community

Information retrieved fronhttp://dnr.wi.gov/topic/NHI/data February 3017.

Table 1 Natural Heritage Invatory (NHI) for Blass Lake region

The water quality is considered moderatdBar which couldncrease the organism diversity.

Althoughat times it is considered hypereutrophic due to the surrounding watershed during
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droughts and other similar eveniBhe NHIlists many species but it is not limited to thosettha
are defined, as this lakis astableand diversecosystenior the region

Results

Physical Data

The methods for an aquatic plant survey called for a dropping of a rake sampling device to the
bottom and recording the depth, sediment composition by feel, and subsequent vegetation pulled.
The rake camither be placed on a pole (ideally a long telescopic pole), or on the end of a rope

for the deeper areas. For this survey, AEI technicians were able t@gatuate®0 foot

telescopic pole. This pole was used at all sampling locations, and a ropeweaseeded.

The sediment composition in Lake Blass was primarily muck (Figd@)ever there were 4

sites around the lake that did contain sand as the primary sediment type. When determining the
depths at each sample site, it was determined that thegaveéepth in Lake Blass is 6.6 feet

(Fig. 4. The maximum depth found in Lake Blass was 13.5 feet, while the median depth was 6.5
feet.

Vegetation Data

During the Lake Blass aquatic macrophyte survey, there were 148 out of the 149 points sampled.
The summary statistics are displayed in Table 1. Out of the 148 locations sampled, 72 of these
points resulted in a positive sample for vegetation. The locations that resulted in a positive
sample were within the littoral zone. A littoral zone is an area withdake that receives enough
sunlight penetration to produce vegetation.

It was calculated from the survey that the littoral zone was anywhere with a water depth of 8.0
feet or less (Fig. 5). Any location within the lake that had a depth greater thae8didf not

allow for plant colonization. The survey resulted in 85 points within the lake that were less than
the maximum depth of colonization and could have allowed for plant colonization. However,
only 72 of these points produced a vegetation samgsalting in a frequency of 84.71%
occurrence of vegetation at sites shallower than the maximum depth of plants.

The Lake Blass aquatic macrophyte survey produced results showing a relatively diverse
popul ation of plants. ThgDiversiyalsdexdieOi84 Thmeclosez d by
the Simpsondés Diversity Index is to 1.00, the

Out of the 85 locations less than the maximum depth of colonization, there was an average of
3.93 species collected. However, this number jurn@staverage of 4.64 species per site when
looking at the 72 sites less than the maximum depth of colonization that produced a vegetation
sample. There was only one exotic invasive species found within the lakeleainbondweed

(CLP, Potamogeton crism). This plant was only visualized at one location and never collected
during a rake sample. Due to this, the calculations for average number of native species per site
shallower than the max depth and vegetated sites only stay the same at 3.93 and 4.64,

respectively.
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€ Not Sampled
® Muck

Aquatic Engineering, Inc. 1 ake Blass Aquatic Plant Survey
. Sediment Type
14‘qélgﬂtl c Lake Blass, Sauk County, Wisconsin
Engzneerlng Date: September 11, 2014
\W [ mm— m—— N At el
0 250 500 750 1,000 1,250 1:4.500
www.aquaticengineering.org Coordinate System: GCS_North_American_1983

Figure 3. Sediment composition at each sampling point of the Lake Blass aquatic macrophyte

survey.
13| Page OCopyright 2015 Aquatic Engineering, IN¢Rights Reserved. Aﬁ%f‘tg
Eng{ng;ing



10.0- 11.0 |
11.0-12.0 §
12.0 - 13.5

uatic Engineenng, Inc.
- Lake Blass Aquatic Plant Survey Depth
‘ZW

Al i: atic Lake Blass, Sauk County, Wisconsin

Engzne ,zng Date: September 11, 2014 -~ o
0 250 500 750 1,000 13812

Coordtnate System: GCS_North_American_1 983

www.agquaticengineering.org

Figure 4. Approximate depths of each sample point of the Lake Blass aquatic macrophyte

survey.
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Lake Blasshad a relatively large species richness, with a value of 13 species collected with a
rake, and 16 species collected with a rake and visual sightings. During the sampling, there was a
maximum of six species encountered at one single sample location)(Higisnumber does

not include filamentous algae, freshwater sponges, aquatic moss, or liverworts. However, only
filamentous algae was the only other organism witnessed and was not included in the species
richness calculations.

Table 2 Summary statistickr the Lake Blass aquatic macrophyte survey.

Total number of sites visited 148
Total number of sites with vegetation 72
Total number of sites shallower than maximum depth of plants 85
Frequency of occurrence at sites shallower than maximum depth of plants 84.71
Simpson Diversity Index 0.84
Maximum depth of plants (ft)** 8.00
Number of sites sampled using rake on Rope (R) 0
Number of sites sampled using rake on Pole (P) 148
Average number of all species per site (shallower than max depth) 3.93
Average number of all species per site (veg. sites only) 4.64
Average number of native species per site (shallower than max depth) 3.93
Average number of native species per site (veg. sites only) 4.64
Species Richness 13
Species Richness (including visuals) 16
15| Page OCopyright 2015 Aquatic Engineering, it Rights Reserved. E;g%z%ﬂg
L4



Maximum Depth of Plant Colonization
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Figure 5. Maximum depth of plant colonization graph for Lake Blass calculated from the aquatic
macrophyte survey.
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Figure 6. Map of species richness for each single sample location during the Lake Blass aquatic
macrophyte survey.
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